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[57] ABSTRACT

A housing section for a twin screw shaft machine which
has a load-bearing outer housing with a substantially
rectangular outer cross section, an inner housing de-
signed as an abrasion insert and a heating device encom-
passing the outer housing. The outer cross section of the
inner housing and the inner cross section of the outer
housing are substantially rectangular and the heating
device and the outer housing are divided approximately
diagonally in the longitudinal direction. The individual
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1

HOUSING SECTION FOR A TWIN SCREW SHAFT
MACHINE

This application is a continuation of application Ser.
No. 686,318, filed 12/26/84 now abandoned.

The housing of an extruder or any other machine
having a plurality of interacting screw shafts is sub-

jected to exceedingly varied stresses of a mechanical

and chemical nature in its regions lying behind one
another in the longitudinal direction of the shafts, for
example when glass fibers are mixed into a plastics
material already melted in the machine. In this case, the
mechanical wear and tear on the housing cavity accom-
modating the screw shafts suddenly increases at the
place where the glass fibers are added. In order to take
into account the varying stresses and wear and tear, to
which the machine housing is subjected along the screw
shafts, it i1s customary to divide the machine housing
transversely to the longitudinal direction, i.e. the hous-
ing comprises a plurality of housing sections having a
load-bearing outer housing divided in the longitudinal

direction as well as an inner housing designed as an

abrasion insert and accommodating the screw shaft.

“As shown, for example, in FIG. 7 of German patent
specification No. 2,423,785, the aim is to design the
inner housing produced from relatively expensive mate-
rials such that its walls are as thin as possible and to
transfer to the outer housing the task of ensuring, at
least substantially, the mechanical stability of the ma-
chine housing. In this known construction, the outer
cross section of the inner housing and the inner cross
section of the outer housing are oval and the outer
housing is divided in the longitudinal direction, namely
horizontally through the middle. The upper and lower
portions of the outer housing are pressed against each
other and against the inner housing by means of anchor-
ing bolts. Another aim is for the outer housing to be
tightened overall as uniformly as possible against the
inner housing when the outer housing portions are
drawn together and towards the inner housing, not only
due to the necessary mechanical support to be given to
the inner housing by the outer housing but also due to
the necessity of ensuring a good transfer of heat from
the inner to the outer housing or vice versa; heating or
cooling elements for regulating the temperature of the
material to be worked by the screw shafts are located in
the outer housing. A good uniform tightening of the
outer housing against the inner housing cannot, how-
ever, be achieved when the outer housing is divided
- horizontally and the inner housing has an oval outer
Cross section, quite apart from the fact that it is difficult
to work oval cross sections to the required degree of
accuracy. In one embodiment, according to FIG. 1 of
German patent specification No. 2,423,785, the horizon-
tally divided outer housing is, in fact, pressed evenly
overall against the inner housing as the outer cross
section of the inner housing is defined by arcs. How-
ever, this outer cross section of the inner housing causes
the inner housing to have walls of greatly varying thick-
ness so that the temperature drop towards the wall of
the housing cavity is correspondingly unequal and a
great deal of machining work is necessary on the inner
housing. This is particularly disadvantageous in view of
the expensive and often poorly workable materials used
for this structural part.

The same applies for another known construction
(German Offenlegungsschrift No. 30 23 393) having a
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circular-cylindrical outer housing, into which an inner
housing is inserted. This inner housing is designed as an
abrasion insert and has convex side faces designed a]ong
the lines of a circular cylinder.

The object underlying the invention was to design a
housing section for a twin screw shaft machine com-
prising.a load-bearing outer housing divided in the lon-
gitudinal direction and having a substantially rectangu-
lar outer cross section, the outer housing enclosing an
inner housing in closely fitting relatlonshlp and being
adapted to be tightened against the inner housing by
means of tightening screws penetrating the interface,
the inner housing being designed as an abrasion insert
and having two overlapping longitudinal bores parallel
to one another, so as to result in an optimum compro-
mise between the following requirements: The mass of
the abrasion insert is to be as low as possible with a view
to the expensive materials required therefor, it should
be easy to produce the outer cross section of the abra-
sion unit or the inner cross section of the outer housing
on stimple machines but still with a high degree of accu-
racy and it 1s necessary to have a good even contact
pressure between the inner and outer housings once the
outer housing portions have been tightened against one
another and against the inner housing. This object may
be accomplished in accordance with the invention in
that the outer cross section of the inner housing and the
inner cross section of the outer housing are substantially
rectangular, that the outer housing is divided along two
diagonally opposed longitudinal edges of the inner
housing and that a heating device is provided which
encompasses the outer housing and is divided along two

~diagonally opposed longitudinal edges of the outer

housing.

From the above discussion it is to be understood that
the housing section means a longitudinal section of the
machine housing, the interfaces of the outer housing
and the heating device extend in the longitudinal direc-
tion of the housing and the inner housing is encom-
passed by the outer housing and the latter by the heating
device only around the circumference and not at the
ends. :

Inner housings made of particularly wear-resistant
materials can either not be machined at all along their
longitudinal bores or only over short lengths (e.g. by
wire erosion). Materials of this type cannot, therefore,
be used for relatively long housing sections. The same
applies for final machining of the inner housing after
hardening. The abrasion inserts also tend to become
distorted during hardening and/or application of a
layer, which is to be as wear-resistant as possible, by
deposttion welding on the longitudinal bore faces. For
this reason, a preferred embodiment of the inventive
housing section has an inner housing which is divided at
least ohce more transversely to the longitudinal direc-
tion, i1.e. the outer housing of a housing section accom-
modates a plurality of inner housings lying one behind
the other, and adjacent end faces of the inner housing
portions are pressed together in that recesses are pro-
vided in at least two opposite outer faces of the inner
housing portions, adjacent the end faces, and these re-
cesses recetve the ends of flat clips bridging the inter-
face, the ends of these clips springing out of the recesses
when the outer housing is removed and being pressed
into the recesses when the outer housing portions are
tightened against the inner housing such that the clips
form longitudinal tension elements. The recesses in the

inner housing portions and the ends of the clips are



4,702,695

3

therefore designed and adapted to fit one another such

that pressing the clip ends into the recesses when the

outer housing portions are tightened against the inner
housing results in tensional forces which are directed in
the longitudinal direction of the housing and press the

inner end faces of the inner housing portions against
each other. Means of this type for pressing the inner

housing portions against one another are, of course,
much cheaper than, for example, flanges on the end
faces of the inner housing portions. Relatively short
inner housing portions can therefore be produced with-
out any appreciable increase in costs. These inner hous-
ing portions are cheaper to manufacture than longer
abrasion units and have less tendency to become dis-
torted. In addition, this type of clip is not a hindrance to
assembly of the outer heating device whereas housing
sections with flanges cannot be heated by external heat-
ing means in the region of such flanges. At this point, 1t
is to be noted that the abrasion inserts or inner housings
are usually produced from full-hardening steels, such as

for example chromium steel. It is also obvious that clip

connections of this type can only be used for inner
housings having a rectangular cross section and not for
abrasion inserts having a round or oval cross section.

With the inventive construction, it is recommended
that the inner housing be provided in the region of its
corners with longitudinal bores for receiving set pins.
This does not, however, cause any increase in expense
or resources in view of the exact fit between the outer
housing and the inner housing since it 1s then not neces-
sary to use set pins between the sections of the outer
housing.

A reduction in production costs is also brought about
when grooves are worked into the inner faces of the
outer housing to form channels for temperature regula-
tion (in particular cooling) of the inner housing. Since
the outer housing is preferably designed as a cast part
these grooves can be cast directly into the outer hous-
ing. In this way, the channels serving as means to regu-
late the temperature of the inner housing are positioned
as close as possible to the inner housing. This results 1n
a good transfer of heat and the inner housing can also be
cooled, in the area of the flanges, better than in con-
structions where a temperature regulating . means is
positioned only between the flanges of the outer hous-
ing and encircles these flanges. It is, indeed, already
known to work bores for heating or cooling the inner
housing into the outer housing adjacent the abrasion
insert. These bores are, however, more complicated and
expensive to produce than grooves. In addition, the
space between these bores and the inner housing 1s
always greater than that between the inner housing and
the channels formed by the grooves in the preferred
embodiment of the inventive construction.

Additional features, advantages and details of the
invention are given in the attached claims and/or the
following description as well as the attached drawings
of a preferred embodiment of an inventive housing
section. |
~ In the drawings,

FIG. 1 shows a section through the housing section
perpendicular to the longitudinal direction of the ma-
chine housing;

FIG. 2 is a longitudinal section through the housing
section along line 2—2 in FIG. 1 but without any heat-
ing device and

FIG. 3 is a somewhat simplified view of the housing
section, again without the heating device, seen in the
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direction of arrow A in FIG. 1, the latter representing a
cross section along line 1—1 in FIG. 3.

FIGS. 1 and 2 show an outer housing 10 of the hous-
ing section which has a longitudinal through opening 12
rectangular in cross section and a flange 14 at each end,

via which the illustrated housing section 1s secured to an
adjacent housing section in the longitudinal direction.

An inner housing designated as a whole as 16 1s inserted
into the longitudinal opening 12. The inner housing
consists of two portions 18 and 20 lying one behind the
other and has two laterally overlapping longitudinal
bores 22 for receiving two intermeshing screw shafts 24
illustrated in FIG. 1 by dash-dot lines.

In accordance with the invention, the inner housing
portions 18, 20 may be divided horizontally in the longi-
tudinal direction along an interface 26. In addition, 1t
may be advantageous with respect to machining of the
inner housing portions to provide welding seams 28
either instead of interface 26 or in addition thereto.

As shown in FIG. 1, the outer housing 10 is also
divided in the longitudinal direction along interfaces 30
and 32 which extend approximately diagonally in rela-
tion to the cross sections of the outer housing 10 and the
inner housing 16. The resulting outer housing portions
34 and 36 therefore have an angular cross section, in
accordance with the invention. Each outer housing
portion has stepped bores 38 and threaded bores 40 for
receiving tightening screws 42 for tightening the outer
housing portions against one another and against the
inner housing. In accordance with the invention the
outer housing portions 34, 36 have angularly extending
inner faces and the interfaces 30, 32 extend approxi-
mately diagonally, i.e. not parallel to one of the side
faces of the inner housing. For this reason, a good over-
all engagement is achieved between the outer housing
portions and the inner housing due to the tightening
screws 42 which are also inclined at an angle.

The inner housing portions 18, 20 have transversely
extending grooves 48 on two opposite side faces 44, 46
in at least the region of their facing ends. Clips 50 en-
gage in these grooves with their ends formed by trans-
versely extending ribs 52 when the outer housing por-
tions 34, 36 are tightened against one another. The ribs

‘52 are connected by a crosspiece 54, which is designed

like a leaf spring. This crosspiece has the shape illus-
trated in FIG. 2 by dash-dot lines when the clip is disen-
gaged and is received by recesses 85 in the inner hous-
ing portions 18, 20 when the housing is assembled. Fur-
thermore, the ribs 52 and grooves 48 are adapted to
each other in their shape and spacing such that the end
faces 56 of the inner housing portions 18, 20 are pressed
together by longitudinally acting forces when the ribs
52 are pressed into the grooves 48 during tightening of
the outer housing portions 34, 36. For this purpose, 1t
would be conceivable, for example, to provide the ribs
with inclined faces on their facing longitudinal edges.

Finally, the inner housing portions 18, 20 are secured
in axial direction in the outer housing portions 34, 36 by
screws 60 which are seated in bores 62 of the outer
housing portions so as to have a certain clearance.

As shown in FIGS. 1 and 2, grooves 64 for heating
and/or cooling elements are cast into the faces of the
longitudinal opening 12 of the outer housing 10. As
shown in FIG. 3, these grooves form an almost com-
pletely closed rectangle which still leaves space for the
clips 50 and extends right under the flanges 14.

Finally, the inner housing 16 has bores 66 for receiv-
ing set pins and the flanges 14 of the outer housing have
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bores 68 which receive screws for axially fastening the
housing sections together.

In accordance with the invention, the minimum wall
thickness of the inner housing 16 is approximately equal
on both its broad and narrow sides.

A heating device 70, which is divided approx1mately
‘diagonally in the same way as the outer housing 10,
consists of two cover portions 72 and 74 of angular
cross section as well as electric plate heating elements
76, 78, the connection wires of which have been desig-
nated 80 and 82. Each cover portion has stepped bores
84 and threaded bores 86 for receiving tightening
screws 88 which serve to tighten the cover portions
against one another and against the outer housing 10 or
rather the plate heating elements 76, 78. |

What is claimed is:

1. A housing module for a twin screw shaft machine
comprising an inner housing in the form of an abrasion
insert and having two overlapping longitudinal bores
defining a longitudinal direction and being parallel to
one another; a hollow load-bearing outer housing hav-
ing an interior surface of substantially rectangular cross-
section surrounding exterior surface portions of said
inner housing; said exterior surface portions defining a
substantially rectangular outer cross-section of said
inner housing; said interior and exterior surfaces engag-
ing in closely fitting relationship; said outer housing
being divided into first and second longitudinal housing
. sections along interfaces extending substantially parallel
- t0 said longitudinal direction and along two diagonally
- opposed longitudinal edges of said inner housing;
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clamping means for providing clamping forces tighten-
ing said first and second longitudinal housing sections of
said outer housing together and against said inner hous-
ing; said clamping forces being oriented substantially
transversely to said longitudinal direction and obliquely
to all of said exterior surface portions of the inner hous-
ing, and a heating jacket divided into longitudinal hous-
Ing sections along interfaces extending substantially
parallel to the longitudinal direction, said heating jacket
surrounding the outer housing.

2. A housing module in accordance with claim 1,
wherein the inner housing is formed in at least two
longitudinal sections arranged in end-to-end engage-
ment; opposite surface portions of each of said housing
sections adjacent said end-to-end engagement being
recessed; flat spring clips bridging surface recesses of
said housing sections disposed on opposite sides of said
end-to-end engagement; said spring clips having end
portions biased inwardly into said recesses by said first
and second sections of said outer housing whereby said
inner housing sections are clamped together in said
end-to-end engagement.

3. A housing module in accordance with claim 1,
wherein the inner surface of the outer housing is pro-
vided with groove-like channels for receiving a temper-
ature-controlling fluid whereby the temperature of the
inner housing may be regulated.

4. A housing module in accordance with claim 1,
wherein said heating jacket is divided along two diago-

nally opposed longitudinal edges of the outer housing.
* & %X ¥ %k



	Front Page
	Drawings
	Specification
	Claims

